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COMPOSITE ELECTRIC VEHICLE 

(57) Abstract: 

PURPOSE: To switch the running mode from the series 
hybrid running to the parallel hybrid running without 
the switching shock by a method wherein, when a clutch 
is closed, a generator torque is so controlled as to 
have the revolution of a generator and the revolution of 
a motor practically agree with each other, 

CONSTITUTION: An ECU 32 opens the mechanical 
coupling between a generator 12 and a motor 14 with a 
clutch 16 to make a series/parallel composite electric 
vehicle (SPHV) run as a series composite electric 
vehicle (SHV) and closes the mechanical coupling 
between the generator 12 and the motor 14 with the 
clutch 16 to make the SPHV run as a parallel hybrid 
vehicle (PHV) while one of the generator 12 and the 
motor 14 is used for acceleration/deceleration. When the 
clutch 16 is closed, the ECU 32 controls the torque of 
the generator 12 so as to make the revolution of the 
generator 12 and the revolution of the motor 14 
practically agree with each other. With this 
constitution, the running mode can be switched from the 
SHV running to the PHV running without the switching 
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^I^-r^ (13 0) o ?t#:?ffi<hLT^S. *^|ffllflA7i»^' 
5fe{CtSSUTl.^^i(#^l¥6- 1 8 4 3 9 m\Zt^m<i:>y5 

mmm^^^'t^itz$>rcr>x\t. x>v>iocox^ 

ECU3 2tt, c:(^J:^(cUTft^Ufcg^[HlS^ 

;!/^'*ja$n'S>i:^, ^mai 2 CO hju;:7(7)g^M (^ja 
\mmmm<D^mm) ^ifffL. i£:^g7^cf:«^t3t^x>i/* 

(13 2). 

[0037] ECU32ti, mi^(D7.T'yyi 1 2 tC^5 
^<7.^^yy 1 3 4tc43l.^T«^'r-5o i — ^ 

;ii:^:tf*bTt.^^o Tt t \ >o tn^^nrzm-^. 

ECU3 2ti, z:(Dh-l^J\^hJ\^^T t t \ ^^-^ I 
/jN^t.W5^^iiJRT^ (13 6) o Tt^tf-^. miO\Z 

t t 1 \zmm^m^^ ^-^ i oosmi^tj v)v^ 



[0 0 3 8] iS?tC. T.'ry^l 3 4{C43t.^TT t t 1 ^ 

0 ch^iJ^^nfe^-g-. ECU3 2^j:, h-'^)Vh)V^T 
t t 1 ^^—^ 1 OcoS/hffi;^ h^l^^Tmm i n tlt^^ 

t.^'rn;^^:^^;^ci::^^^-^i 0<Dg^a:i:^h;i^i7T 
mlciilR-r-So Z.n\Z^r). BW.\h1iV)V^Tm\Z\'X. 
mi 0 (C^^n^^/MiJ:^J hJVC^Tmm i ntCct^^flPg 
7:?^*JjP*^^o ECU3 2{i. W.\Z. dcOck-plCLT^^L 
fc$iJfflIgSMTm;i^S. 3 0 (^D^lrlUmJIfCJ: 

ECU3 2tl. h— ^^;!/ h;i/^T t t 1 

1 ocog^aj;^ t-;u^^Tm^Mi;;"c^c7) 

VJ^^'v'U >y4 2ffl. f/cC^-^^BEyU-^tCfiJ 

OST>s^<, 'jxT/N';i^y4 4tcP^it^Jg^-r^ (1 

4 0) o 

[0 0 3 9 ] ECU32^i. X x ^ 1 3 6 4 0 

^ff^mia!<^>^v"'yy 1 0 S^HfT-r^o -tt^t)-^. < 
yn—^ 2 8co7.< v'5'y^*mv^'^W^'t^z.t.\z^K^ 

=^-^ 1 4CDdtl;^; l-;U^^»Jfflig^MTmtca^f 
mz. i£^^;ic^^{ctix>>?> 1 oic^tuxD'y hjuga 
Stent" ^fg^^^^^o- 

[0 0 4 0] mv^(r>y.'TV^\ 2 2 (C^Sl^Ts f 1 a g 
= 1S^^V<V 1 <7)l.i-mcO^#=bJ5)cji bTl.^7i7ii^-:?fc 
«^JCti, EI8 Ic^^n'SX^':/^ 1 2 6;:>^'^fT^n 
^..7.=rv'f\2^\Z^^.^X\%. ^-r. ^^^'^i/s f 

1 a g;i>^*0TS^:^^S;i/^ ]^ilV:^^H?fSMV 1 a±T^ 

^fT;0?^Jl:^nT43er (s f 1 ag = 0) , :¥3iV75^ 
+5^;i?< (V^V 1) Tii^O^fcPHV^-KtC^fTLT 
t^^T^Cl.^ (mo de= 1X^12) ii^/cCTd <h 

^7^142 tfim=st^t\. ^Ifem ode tc|W|S9^:- K 
r2^^IS^^n^, 

[0041] ECU32tS. ;^^';/:/l 4 2^ff^. ^ 
m«l 2(;5g:^lElS?&lC. lHlSiSc-ir>-it3 6fC<i;0^ai 
$n^^-^ 1 4CD[lIte«Sc^iS^t-^ (14 4) o EC 
U3 2tS, XT^^yy 1 4 4{C43t.^T^^t;t[Hl$£^CD©J 

^i: ^^'^W^.^ (14 6) o 

[0 0 4 2] ECU 3 2(1. Mf'. ^iS V^^'H 2 tC:^$ 

<) . ;:)^::5[Eie^-tr>it3 4tCcfcO«iai^n^^m^l 
2 coiUGSSCchlElliScii >-y- 3 6 tc<J: O^ttl^fn^^-^^ 
1 4(7)lEJG^<h<DM(OS6^*fil;:^^m^cO^/hMAN5fe«T' 
$>'5 (%m^l 2(0[Eie'^?i/^^-5' 1 A<D^^mz^r^ 
-g[LTi.^'5) ;0^S7S^^¥iJ^-r^ (14 8) o :in6(^ 
^^^^7;^;^^i;t$nTl^;^i:^.^PI0. ECU3 2coMf^ 
(1, Xx'y yi 4 8 75^bia7 iC^^n-^Xx-y y 1 3 4 

\zm=fr^o rr^tf-^. x^^-y^i 4 etc^sv^T^^u 



(7) 
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[0 0 4 3 ] T.'r-j-yi 4 ^ (Dm^m^-rnhmtz^n 

^fz^. ^mmod elZSm^&'^n^ (15 0) o 7. 

< E19 (c^$n^;^7^'y 7^1 5 4i^p$^^'^?T^n'5o 

[0 0 4 4] X7=-^:/7'l 5 4^5, ^ ^ 5^ 1 6 ^xr>$ 

■t±^®^ 1 2 ^^-^5^ 1 4 (Dm^mm^izm^^'^^m 

JlTS^o ECU3 2ti, J^^T^-y 5 4^fT?t> X> 

d^?K^f^ (15 6) o ^(D^o\z\^x'%^nrzm^ 

1 4tCcfc-3TX>v> 10^ V)VC^Ti^7. h-r^'^-^t^ 

j^^m^ilZ 0\Z^^^^'Si-mi)^^^o ^(DTz^. ECU 
3 2^i. X7"';/yi 5 e^ff^^ii^h^U^Td^^iETfe 
^:^^^7!3^^m^L. TE-V^^m-^lZlty^^^yi 6 0 
nX$>^m'^lZ\t7.y=-yyi 6 2-166 ^^fff 

[0045];^X'yyi6 0{Z^\^^X\t. ECUS 2 

\t. ^mmi 2<Dmma^t}hJi^T gizo^t&^-r^- 
yjx. ^e-^ 1 4 (DSmi^t} h)\^ ^Tmlzm^hJl' 
d^m^T^o fcfcU. -^(Dm. M±a!it} hJV^T mm 
aK{z^^mm^lJnX^^<. m^hJ[^^Td^m:kli!, 
tiTmma x(Dv-^^l^-^U:^'^^Mti^tl hJi^^Tm\zm 

[0 0 4 6] :in\znb^ T.'ryZfl 6 2\Z^l^^X\t. 

m]^<Dm4^mmi^x. -ruty^m^^-^y-^s 4x\t 

3 6\Z^D^l±^'^n^M$n^RZf^^hJV^Tdlzm':^ 

m^ttk'^^nw■^ri^o 7.9-^^1 e 4\z^\^^x 
m^hJi'^Td\zm^i:tk^mi:^rzimmmmi 2 
(D m mih tj h)ii7T gizm^^n^o rztzL. cico^^ 

kTd ^Tgm i n(D'D'^:k^Um^Emthtl V)V^T 
gtCiS^^n^o MIC. I 4<DEW.\^tiV)VC^T 

mfc^i, M^b>'l'^Td;:i^b^S^l 2c7D@^ai;^J h;t/ 

^Tmm i nlC<:t^©)PS^Sn^^-^< . Td-Tg<hT 

ti. TgSZ>'Tm;6^6^n^'nATb 1 XfJATb 2;5^' 

Mifbn, c:ntcJ:om?t!i3 o (Dmj£y b\z^^mmf)^ 

iDAbtl^o 7ti:i3, XX':/^ 1 6 4tC:feViTTg^Tm 
O^felC^^T-Sc^fi. Tgm i nTl^^'Tmm i ncfc 0 



/h^l^T^^bT^^o 7.T'*;/:7'1 6 4(C^^<X7^^>'7'1 6 

6\z^\^^x\t. Wj^hjv^T Bi^^^^mmi 2islts^'- 

;uy4 4{c^*Lr?3ii7:>^*j^^^n^o 
[0 0 4 7 ] x^^y 7^1 6 oxm 6 enfffS. ECU 

osT^i. ^m.\htiV)v^T u'Bi.nTmt^^ii-^n^o 

mmmziL>>\:.x'&i^irirzh-^}Vh)v^T i t nc?* 

T'5X>>^>1 0<7)fcB:^Te£7)i@^S5j^;^)^*ffi^n^;i<h 

[0 0 4 8] Z,<D^o\Zl.XPHV^—\^X^^i)^m=r 
i.X^^^^m.X. mM3 0(DSOCt^BWMm (SL2 

WMo:>7.^-jy^i 14-12 Q<D^w. mzx^v^i 
1 6tcj:o. m±y^^s f 1 ag^nicis^^n^o 
-r^<h. x7=-'y7'i 2 2co^lJ^^^4^;^^*^5^•r^fc5^)7.T• 
^7y 1 2 4m<^a{^, -r7i^'^sHv^-Kic?£5$y 
mmm^mm\zmn^ri^o :icdj:o;^j:shv^-k 
^fT^^'^fT$n/iS:^m?{^3 ocosoct^^^'sl ii^±s 

U 1 J^Tc^SgHfclt'jf y 1 1 4- 1 2 

0(D5ail. iff fc7.5=-^y y 1 2 o\zX'Dxm±y^^s f 

D hmftwmi^m^ SHY \^x<D^n-f)m'^^n 

^^mrz'^n^rzisby^y'yyi 4 2u^<Dmi^. -rut> 

y^y^y^l 4 8<^W^^{*7^>Wc$n^<h^Scmod e 
t'3;6^*^^^n (15 0) . X^y:fl 5 4U^(Dm 

[0 0 4 9] ::(Dct'5 7:i:-a<75lj!jf^tCci:oT, t^iiBLAc 

[0 0 5 0] (6)^2 ^mm 

mi l\Z\t. :$i^BM<Dm2mmm\zm^SFHV0iyX 

y^AinfAf)^^^nx^^^o :i(Dmiz^i^x\t. a^cT^fg 
mit<Drzi5bmW(.mK^(^^^^^^t^x\^^^f)^. mmE'^. 
mnmm. mEEM'smt. mi\z7r:^n^h(DtmM(D 

msPHvxh^. •rr^t)'^:..mmmiimi4e\zj: 
-Dx^mmi 2mt=e-i^i 4mt^^x,>i^> i ofiw^ 
ibM.xmmzm^'^nrziyT.^.umf^tU'oxi^^^o c: 
(Dj:vfjiz^7.y=-j:.^iS.^zj:'DXh.''mm(om 1 nm.mt 

[0 0 5 1 ] (7) m3Rv^^4mmm 
m 1 2\z\t^^BM(Dm3mm&nz^n^Ecv3 2 (Dm 
i^a^TMrKD-m^. mi 3^z\tm4mmm\ziDn^Ec 
U3 2coaf^c7)fiftnco-gw^\ ^n^'n^^nxi^^^o 
z.n^<Dm{Z7jk^n^mmt. i^-rnt^. phv^-k 



(8) 
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[0 0 5 2 ] HI 2(C^$n^S3|ISSMtC43t.^ 

X\t. ECU32«, 7.^yyi S S\Z^l.^Xm^h)\^ 
C7T df)^JE'X:$>^Lmm^nrz.^^\Z7.y'y'yi 6 2^ 

^TmlZ. ^n^nm^-t^ (16 0 a) o 

[0 0 5 3 ] m^Z. T.'Tv'f^ 5 8li:fel^TM:»K;l/:i7 
Td;0^*IET?:cl.^i4^iJ^^nfc^'&. ECU32H. 7.7" 
7^1 6 2 ^^fff ^c:<i:;^j:<XT-^yy 1 6 4 a^^fT 

-r^o •r?^£^-^> ^-sisi 2s^^-i5^ 1 4(7)@^tB:^ 

1 2 c^S/htti;^ h;U^Tgm i n (C J:^SlIPI^lJDx^. 
ECU3 2ti, ^n6c7)@^tb:^Jh;U^Tg]S5LO^'TmtC 
tta!<^ATb lSLZ>'ATb 2 tc J;^$fJp:H^Dax.;^c±T;^ 
T^^y y 1 6 6 ^Hfrf 7.7"^y:/l 6 0 aXtll 6 6 
a;0^*||fT^n;^c^, ECU3 2^1Xxu/7'l 0 BfC^ff 

[0 0 5 4] :i(7:>^-5fC, Htij£E<D^l^Jg^JtC:feV^Tt^ 

p H v^- K^ff 1 4 7i)^*^m«<h Lxatg-r 

f:z(n\zn\^z.(r:)nm^AX\%vwv^- Y\z^^^x^-^ 

[0 0 5 5] Ell 3 (C^$n^^4|gJg^JlC43V^T^i, 
XT^'^y 1 5 8 tC5fe3i-&X7^^y y 1 6 2;i?^'^ff 
iElrbk^^'Sfc^^n^o T^T^^yy 1 5 8 tr*5l^TM» h;^ 
i7Td7ii^'IE-C^^<i:«^$nAc^^tCtiX5=-'yy 1 6 0 
a;:?^ IET?'ci:V^(tW^^n;tJ©'g'tctiXv"u/ 6 4S: 

t>^i 6 6?:;^*, ^n^'n^fr^n^, ee^r, :icDm4^ 
z.(D'm^mz^\^x'h. '^imsw.'^^mmt.m^ 

[0 0 5 6] ( 8 ) H 5 ^SS^iJ 
l]14tCti. *:^BJ(;D^5*SEC^J(C*5tj-^ECU3 2C7) 

[0 0 5 7 ] -r/l;:^:*-^. ;icoSSS«^yeti, 7.J-v'^\2 

TE CU 3 2 tCI^J^^n^mo de l*fr>>^^:t>^ 
it -5 (16 8) o mod e l:^'^>^«. CK^D^. iii! 
&^(Cftiac^^lfft-^<. mode Xti'^ySt^-^^y^ 



n-Si. TsT-'y^l 2 2(D^f+;^^r^l7t$n^75^S;:>^C;0^ 

(17 0) o mo d e l;ti'i7>5'cOstM/0^'H/f^MfCM 
-Si (17 2) Z(D%^y^\X^V^n^ (174) o 
mod e Xt^^y^t^^-y^nfzM^.XT.'Tv^X 2 2 

[0 0 5 8]ef-^T. :i(^IIJEC?!llC:fet^^Tfi. mo d e 

Tii^l^H&^fcMf ^n'S;^*?:). e^Jx-t^^Jt^^^^s f 1 a 
gT^^O^^b 1 fCfHCfclgl 0^<h$^-f ^STt^r^l 
\Z. ^i?^/d:< (h=bmo d e l;^'i7>^<7);^'::7> hJ^y^lC 

{c43ViTti, 115 \Z7f^^tl^ ^ofS^y^TsV-^) i/Xt^tt^ 
{^-^■r'i>:ii:;^ci:<, ^it^^^s f 1 a g(7)Mc7:)^SI;^^ 

Sl7^cC^^A^{55ihT^Ci::^^T#^o cniCffV^, SO 
CtCliUTSLl, SU1SI>'SL2, SU2<hl^^2 

14-12 ^\Z%^%M'^'mm\L't/bZ. Lt^X^^. 
[0 0 5 9 ] 

[^0Jc7:)?:4^] U.±.Wm\^f:i^o\z. i^mn\z^n\^. 

gri ^ s ^ i; ^ . h co sra ^ t 
aigg^g^^s^sac^c^tcctov-a ^yi:7;:?^^i;^ 

S O C fCiScDT^m^g ^STflf^ 

[0 0 6 0] *^0^fCj;n«> ^<btC, =E—^<DmkW. 
7^^^^im^M<i:Dfg;C'^Ji^tCSHV^fT^. m2H^^ffl 

&^(c— ife$itfc±-ePHv^fT^> ^n-e'n^ff-r^j: 

^i^^^^T^-So ^b*c. m2ffSMti^lH)ff^Mci: 
0:;^#<IS^$nTl.^^:6^b, S H V^fr • P H V^fr 
ffiS c^^ff tc p-r ^ S'jl^P lliiig t: X X U V X C ^ o 

^-g-TfeoTt), SHV^ff?^^bPHV^fT^CD^ff^ 
P H V ^fT:^^ 6 S wy7m^<T)Wfrtm%\Zl!k 0 il L?f 

[I§Iffi<75^*;S:lft0^] 

[Hi] *^0Jco^ l^SSe^JllS'S->;^T-A^«^^i^1" 
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[112] ^:-K«iSi(lf^S:^"r^7^a>i7-^r- hTS) 

[0 3] ^mmt'E-i^omm^^^^'rmx-$>^o 
[0 4] mnmRzf'^-^^zM'r^mEi:t'ry^^7sk'r 

0T*^o 

[05] soc\zit^crzm±yy^'o:>:t>^y!i!itm^7sk 
[0 6] mmmm\z^^^^Ec\}(Dmv^(Dm.n^^.'t 

[0 7] ||l^;^^JtC:fefrt^ECU<^®j{^a)?iSn^:^T 
[0 8 ] ^l||JE«?iJtC^frt^E CU(75ffijf^<7)gSn^^-r 

[0 9] mi^Mm\zi^^'f^Ec\3<Dmi'^<Dmn^^'r 

[011] *:^B>g<^^2*:^^Jtr>^^>^X7"A«^^^ 

[012] m^^mm\z^»^'Ecv(Dmi^<Drkn^7^ 

[0 13] m4*;^«?y{c43tt^ECU<OKj{'P<7)gftn^^ 
[014] ^5^SS^JH43tt^E CUC^Kf^c^SSnS:^ 
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